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I. IWNTRODUCTIOH

On 30 Aprii 90, Headquarters 105th Military Airlift Group, Commander,
Stewart Air National Guard Base, requested the Air Force Occupational and
Environmentat Heazlth Laboratory (AFOEHL) identify causes and recommend
solutions to an abnormal water quallty condition at Stewart Alr National Guard
Base.

The objectives of the survey were to evaluate the following areas:

. Source water quality.

. Treatment processes.

. Dilstribution system and layout.
. Water use trends.

. Monitoring procedures.

o}
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The major concerns are the formation of trihalomethanes (THM) in the
drinking water, the chlorine residual in the drinking water, and the presenc
of bacteria in the distribution system.

1Lt Darrin L. Curtis and SMSgt E. John Randall conducted the survey
9=-11 July 7990. During the survey, the AFOEHL team collected data from past
records and took samples.

II. DISCUSSION
A. Introduction

The 105th Military Airlift Group is the host organization with a C=5
alrcraft mission. The 42nd Marine Aircraft Group, Det D, is the only tenant
organization and has a KC-130T aircraft mission. Total daily population is
over 800 and peaks at 1700 during monthly unit training assemblies.

The base, including all utility systems, {s new. Construction started
in 1984, Occupancy of buildings started in October 1987 and continued as each
of the current 13 buildings were completed.

The base stores 1lts water in two 250,000-gallon tanks. The same tanks
and water lines are used for supplying water to both buildings and the fire
suppression system., The base receives treated water from the surrounding
communities. The base also chlorinates water maintained in the base water
tanks.

Stewart purchases its drinking water from the townships of New Windsor
and Newburgh, New York. New Windsor purchases part of its drinking water from
Newburgh NY. The Newburgh Water Treatment Plant draws {ts water from a
surface source, Lake Washington, and the raw water 1s treated by coagulation,
sedimentation, filtration, and disinfection,




Base medical personal first detected abnormal potable water conditions
in the buildings in September 1988. Several buildings experienced varying
uogrees of low to nonexistent residual chlorine, periodic coliform bacteria
presence, and noncoliform bacteria growth, Attempts to correct these
conditions included raising the chlorine levels in the storage tanks and
rerouting the water flow to some of the buildings. These actions and the
colde:r weather Iin the winter months did reduce the abnormal conditions;
however, some of these same bulldings are now experiencing unacceptable levels
of THMs.

B, Background

1. The Environmental Protection Agency and World Health regulations
define water disinfection as the absence of an indicator coliform bacteria
group. Disinfection techniques are roughly classified into two types:
chemical and physical. Chemical disinfectants for water include chlorine and
other halogens, chlorine dioxide, chloramine, hydrogen peroxide and ozone.
Physical disinfection methods include ultraviolet 1light, fine filtration,
heat, ultrasound and ionizing radiation.?

2. THMs

Chlorine has been the traditional choice of disinfection of public
water supplies.* Dissolved in water, chlorine forms hypochlorcus acid, which
in turn disassociates into a hydrogen {on and a hypochlorite ion. Although 1t
1s not known exactly how chlorine destroys microorganisms, it is assumed that
chlorine inhibits essential cell enzyme systems through oxidation.,? Disin-
fection with chlorine has virtually eliminated incidences of cholera and
typhold, and Incidences of water diseases are now usually the result of
insufficient or inadequate disinfection or some breakdown in the disinfection
process.

Point-of-entry chlorine injection is an effective method of
treating water problems. It reduces iron and manganese and controls hydrogen
sulfide, iron- and sulfate-reducing bacteria, and also controls taste and odor
problems. When chlorine 1is injected into water, however, it produces a
by-product called THM.'*

THMs are one cof the most widespread contaminants in chlorinated
municipal water suppiles. THMs currently include chloroform, bromodichloro-
methane, dibromochloromethane and bromoform. Chlorine reacts with naturally-
occurring humic substances in water forming THMs, mainly chloroform.
Chloroform has been shown to cause cancer in laboratory animals and 1t is a
suspected human carcinogen, even at low levels.!'®, !

THM precursors, called humic substances, are measured as
non-purgeable total organic carbons (NPTOC).'* Precursor i{s defined as a
"formation potenti{al™ that must always be accompanied by a stated specific set
of reaction conditions. Generally, the higher the NPTOC level, the higher the
THM formation,!®




Humic substances are a mixture of poorly blodegradable
decomposition products of natural organic matter produced by both plants and
animals.'® Aquatic humic substances, composed of humic and fulvic acids,
account for approximately 50 percent of the dissolved organlc carbon in most
natural waters.!

The maximum trinalomethane formation potential (MTP) of a water
supply 1s influenced by such factors as NPTOC, cnlorine dosage, contact time,
temperature and pH.!* The most Important chemical variable in chlorination
by-product formation is pH.!? Trihalomethane formation is greater {n surface
water than {in ground water, since surface water contains higher levels of
humic substances.!'*

THMs Aare presently regulated at 100 micrograms per liter (,&/L),
although the standard only applles to water systems that serve a jpopulation of
10,000 or more individuals and which add a disinfectant (oxidant) to the water
in any part of the drinking water treatment process under 40 CFR 141.12
(excluding AFR 161-44(C2) and 10 NYCRR which do require monitoring !f the
system is a community water system). U.S. Environmental Protection Agency
(USEPA) 1s currently reviewing the THM standard. We expect them to lower it
to 50 ug/L, or 25 ug/L for each of the four THMs, In additlion tc reevaluating
the THM regulations, the EPA is scheduled to promulgzate maximum contaminant
levels for various disinfection by-products (DBPs) in 1991.1%!

water with high bromide levels can cause a shift in the production
of THMs to the more brominated species.“,®

Several researchers have also shown that when raw water or humic
substances extracted from natural waters are chlorinated, other halogenated
organic compounds in addition to trinhalomethanes are produced. The nature of
the specific organic halides formed, the possibllity of any adverse health
efrects asoociaied with Lielr presence, and the extcent of thelr formation
relative to the regulated THMs are areas of ~urrent research.!’

Under a grant from the American Water Works Assccliation Research
Foundation, the Metropolitan Water District of Southern California conducted a
survey in early 1987 to determine the presence of THMs in utilities serving
more than 10,000 people, The survey showed that tie 1934-8% natlonal total
trihalomethane (TTHM) average was 42 pg/L and that 3 percent of the water
utilitles surveyed were not in compliance with the existing maximum
ccntaminant level (MCL). The survey also found that these utilities would
fall to comply with TTHM standards as strict as 50, 25, and 5 pg/l at levels
of 26, 60, and 82 %, respectively.'!

The parameter TOX represents the concentration of total organic
halides in a water sample. It !{s a collective parameter that is being used
increasingly as a surrogate for potentially harmful halogenated organic
substances in drinking water. Ratios of TOX to THM of 3 to 10 have been
measured for various waters, depending on treatment conditions. TOX itself is
not currently regulated in finished drinking water.!?




3. Stewart ANG Water System

The water distribution system at Stewart is designed for fire
fighting suppression., There is approximately one mile of 24-inch lines in the
system along with other large lines. Englneers first designed the system with
a separate drinking water line, but the water line was eliminated for cost
purposes. At any one time there are approximately 250,000 gallons of water {n
the distribution systems lines, The dally average consumption is from 20,000
to 25,000 gallons A day. The dally average drill weekend tlow Is from 30,000
to 35,000 gallons a day. These numbers show that the average detention time
{5 approximately 10 days with a range of from 7 to 12 days.

C. AFOEHL/EQW Sampling Procedures

The general sampling protocol consisted of collecting samples at the
influent of the base and at several representative polnts on the water
distribution system. Aerators were removed from faucets and the water was
allowed to flush for 5-10 minutes prior to collecting the samples.
Temperature, pH and chlorine concentrations were measured at the time of
sample collection,

Samples analyzed to determine the instantaneous THM concentration were
collected In 40-mL bottles with screw-on caps containing a teflon lined
septum.  These samples were dosed with sodium thiosulfite crystals (for
dechlorination), filled head space free, sealed and refrigerated at 4°C until
they were submitted for subsequent analysis of TTHM. Each of these samples
was collected in duplicate for quality assurance/quality control requirements.

A second set of samples was collected at selected sites to determine
the MTP levels, These samples were also collected in 40-mL bottles but were
dosed with approximately 2-3 mg of sodium hypochlorite at Lthe time of
collection, The bottles were then sealed head space free and stored for seven
days at room temperature, after which they were analyzed for MTP.

We collected TOX samples to measure organic halides containing
chlorine, bromine, and iodine by collecting samples in 250-mL amber bottles
with screw=on caps having a teflon liner. These samples were filled
headspace-Tre2 and sealed for subsequent TOX analysis.

Total organlc carbon (TOC) samples were collected in 1-liter
polyethylene containers, preserved with sulfuric acid to a pH < 2.0 and cooled
to UeC.

Water samples for bromide analysis were collected in 1-1liter
polyethylene containers. No preservatives were used.

Temperature, pH, chlorine levels were measured on-site, Free
available and total residual chlorine concentrations as well as pH were
measured with a colorimetric comparator kit which employed DPD tablets
(LaMotte DPD Chlorine Detection Kit).




r Sites

a1 -

AFOEHL sampled eizht siftes, Table 1, seyon siv for LtwWwe days 4nd one
site for one day. The s3i.es were s2leched because they were Important water
usage sites or tney represented maximum fetentisan time, The bas~ map in
Appendlix A shows the major bailiing 1ocatlons.
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TABLFE 1
S1TE DESCRIPTIONS
STEWART ANG BAFE NY - WATER QUALITY SURVEY
AFOEHL ENVIRONMENTAL QUALITY DIVISION

BUILDING SITE IDENTIFIER DESCRIFTICN

130 0leR-po-0CE TAM3I Hinaa

PR Qlei-pn-720 Fuel 7ell e

108 Tepp-T Usiirny

10 SRS el SN Pz Eta

202 Cl33-PD-CLi Syuadien T3t ions

203 0183.pD-212 Pesple Cente Dining Hall

402 012 rO-01T PCL Cperat:ons

N, A 0183-pD-0CL3 Aircrafr wasering P.int
E. Analyses

We analyzed the water system for Total Organts Carhon (TOC),
Organlic Halides (TOX), Total Trihalomethane (TTHM), and Maximum Tobal

Total

Trihalomethane Potential (MT¥).

Methaods used were as foilows:
Analysis Method
TOC EPA 415
TOX EPA 846
TTHM EPA 501.1
MTP EPA 501.1

(Note: We changed EPA 501
CFR 141,30, Appendix C, Part IT11.)
F. Regulatinons Concerning THM
Stewart {s a "public water
noncommunity water system (NTNC)"
and Chapter 1, Part 5 of the New Y
lniplementation of the new state sa
community water system (CWS) when
Community water systems must{ avera
samples to determine their complia

.1 for MTP according to the modificatinn i{n
Tue sampiing log {s at Appendix B.

3

system” and consldered a "nontranslent
according to EPA defin{tions {n 40 CFR 140.1
ork state sanitary code. With the

nitary code, NTNT will be considered a
there is no regulation for a4 i.nC.

ge the four most recent sets of quarterly
nee with the MCL of 0.10 mg/l. A CWS munt

8l
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report thelr noncomplliance to the state within 30 days ot the public water
system's receipt of the analyses. The base is consldered a noncommunity water
system under the states current regulations bt will change to a CWS within

the next year when THMs are involved,

The Alr Force Regulation implementing the Safe Drinking Water Act
(SDWA) sampling and public notification is AFR 161-44,

G. Survey Results: The survey results are shown in Tables 2, 3, and 4,

TABLE 2
TEMPERATURE, CHLORINE, pH
AND TRIHALOMETHANE SAMPLE RESULTS

("F) FAC TRC TTHM

BLDG DATE TEMP (ppm) (ppm) pH (pg/L)
100 10 Jul 90 76 0.0 0.0 7.5 111.9
11 Jul 90 61 0.0 0.0 7.5 110.1

102 10 Jul 90 60 0.0 0.0 7.3 127.1
11 Jul 90 68 0.0 0.0 7.3 127.3

108 10 Jul 90 62 0.6 0.8 7.3 123.0
11 Jul g0 62 0.5 0.6 7.3 117.3

110 10 Jul 90 60 0.1 0.2 7.3 98.7
11 Jul 90 60 0.0 0.0 7.3 8l1.6

202 10 Jul 90 66 0.0 0.0 7.5 124.1
11 Jul 90 65 0.0 0.0 7.5 120.2

203 10 Jul 90 64 0.2 0.4 7.5 105.7
11 Jul g0 62 0.2 0.4 7.5 123.5

403 10 Jul 90 60 0.0 0.0 7.5 128.6
11 Jul 90 60 0.0 0.0 7.5 120.2

*019 11 Jul 90 65 0.0 0.9 7.8 104.6

*Site 019 refers to the Aircraft Watering Point.

TABLE 3
BROHIDE{ TOC, AND TOX SAMPLE RESULTS
Results in milligrams per liter (mg/L)

LOCATION BLDG DATE BROMIDES TOC TOX

Utility Center 108 10 Jul %0 < 0.1 4.0 0.19¢
11 Jul 90 < 0.1 - -

Pumphouse 110 10 Jul 99 < 0.1 4.0 0.398
11 Jul 90 < 0.1 -—- 0.193

Aircréft 10 Jul 90 - _
Watering Point N/A 11 Jul 90 ¢ 0.3 — -

TABLE 4
MAXTIMUM ?OTAP TRIHALOMETHANE POTENTIAL
Results in milligrams per liter (mg,/L)

Total
t Bromo- Chloro-
bate :ré:alo- Chloro- dichloro- dibromo- Bromo-
Date ethanes form methane methane methane
11 Jul 9¢ 338.0 317.0 21.0 < 0.5 < 0.7
___A_%.____A,_M____________ﬂ_~_~______Q_____¥____~______~___‘_____
6




H. Best Available Technologies (BATs): A BAT is the technology,
treatment technique, or other feasible means of meeting the EPA established
MCL. The recommended BATs have been examined for efficacy under field
conditions. EPA prescribes BATs to resolve THMs as follows:?!

1. Precursor Removal (Adsorption)

Precursor removal using Granular Activated Carbon (an
adsorption process) reduces 50% of TTHM-formation. Adsorption is the physical
and/or chemical process in which a substance is accumulated at an interface
between phases. For the purposes of water treatment, adsorption from sclution
occurs when impurities in the water accumulate at a solid-liquid interface.

During the mid-1970s, interest in adsorption as a process for
removal of organics from drinking water heightened Aas the public became
increasingly concerned about water sources contaminated by industrial wastes,
agricultural chemicals, and sewage discharges. Another major concern was the
observed formation of THMs and other known or suspected carcinogens during
cnlorination of water containing organic precursors.!'®

2. Alternate Oxidants

a, Chlorine Dioxide. Chlorine dioxide is excellent for
disinfection of both bacteria and viruses and will not produce THMs,!'?®

b. Chloramines. Chloramines are a moderate disinfectant for
bacteria and low for viruses disinfection and are unlikely to produce THMs,!'®

Case studies in the United States have generally conciuded
that utilities using chloramines for disinfection have been able to meet the
coliform standard in distribution systems. A number of bacterial genera have
been identified in systems that use chloramines, but this is also true of
systems that use free chlorine. 1t is difficult to predict the behavior of
Metropolitan's distribution system upon conversion to chloramines, but there
15 enough evidence from other users throughout the United States to expect
continued good water quality. 1In addition, combined residuals are Jlonger
lasting in distribution systems than are free chlorine residuals. For points
in the distribution system where contact times are long, such as dead ends,
there may be benefits in changing from free chlorine to chloramines.?®

¢. Ozone, 0zone i3 excellent for disinfection of both
bacteria and viruses and cannot produce THMs. However, ozone does not carry a
residual in the distribution system,!?®

3. By-product Removal
a, Adsorption
(See I1.H.1 Above)

b. Gas Transfer (e.g., Tower Aeration). Gas Transfer (air

stripping) is when a gas (air) is moved through a liguid and the sub-tance

being stripped i3 moved from the liquid to the gas. This is usually done with
water flowing down a column that is filled with media (small, usually plastic,




about the size of a quarter) with air being bubbled up the column. With the
water coming down through the media and the air coming up tfthrough the water
and media A mixing occurs. In the mixing process the substance (chloroform)
Wwill pass from the water to the air and be expelled. Local, state, and
federal air emission standards must be met.!®

4, Retention Time (Not a EPA BAT). Retention time in a
distribution system effects the disinfection residual. The longer the water
is held, the less disinfectant (chlorine) remains in solution., A shorter
retention time also gives the bacteria a shorter time to multiply if the

isinfectant were to dissipate. Chlorine residuals of 0.1 or 0.2 mg/L are
normally maintained in water freatment plant product waters as a factor of
safety for the water as it travels to the consumer.'? Also, a distribution
system with substantial flow will not acquire as thick a scum layer in the

pipe as one with less flow.

I. Health Effects

The principal health effect from THMs is the potential of some to
cause cancer. The only DBP identified to date as a potential carcinogen is
chloroform. The most recently published evaluation of the health effects of
DBPs by the National Research Council (NRC) supported the carcinogenicity of
chloroform in rats. The NRC, however, discounted the original finding that
chioroform causes liver tumors in mice, basing that conclusion on a more
recent animal feeding study. The NRC also concluded that the chloroform
concentration equivalent to a 10-® cancer risk should be increased from 0.26
to 5.6 pug/L. This more than 20-fold change in the theoretical health risk of
chloroform 1llustrates the lack of conclusive scientific evidence in this
writi 2t area,  Other DBPz, including the three other THMs, did not have
enuugn valid data to warrant classification as carcinogens or to allow
oianger-risk caleculations, !

III. RESULTS
A. Chemicals

1. Chlorodibromemethane and Bromomethane. These parameters had
little effect on Stewart's total Trihalomethane (TTHM) and will not be
discussed in detail.

2. Bromodichlorunethane. This parameter accounts for about 10% of
the TTHM. Even if all of the bromodichloromethane were eliminated, the TTHM
would still be greater than %“he legal limit.

3. Chleoroform. Chloroform accounts for over 90% of the TTHM in the
system. The mean for chloroform is above the limit for TTHM and is the major
point of concern,




4. TTHM. Table 5 shows the average THMs and TTHM for each sampling
date,

TABLE 5
AVERAGE TRIBALOMETHANE (THM) LEVELS - SUMMARY
Results in micrograms/liter (gg/L)

Total Bromo- Chloro-

Trihalo- Chloro- dichlor>- dibromo- Bromo-
Date methanes form methane methane methane
05 Jul 89 105.0 96.8 8." < 0.5 < 0.7
02 Nov 89 114.3 9g8.7 13.3 1.3 < 0.7
06 Feb 90 104.8 91.8 11.8 1.1 < 0.7
10 Jul 90 120.1 111.0 8. 0.8 < 0.7
11 Jul 90 117.9 106.9 10. 1.0 < 0.7

The TTHM has an average of over 113 pg/l with a standard deviation
of 13 ug/1 (see Table 6). Even when applying the standard deviation, the THM
limit is above the MCL.

TABLE 6
SUMMARY OF TOTAL TRIHALOMETHANE (TTHM) SAMPLE RESULTS
Results in micrograms per liter (wg/L)

Standard
Parameter High Low Mean Deviation
Total Trihalomethanes 128.6 74.5 113.3 13.0
Chloroform 117.5 69.0 102.4 12.1
Bromodichloromethane 14.0 < 0.4 10.1 2.8
Chlorodibromomethane 1.4 < 0.5 0.9 0.3
Bromomethane < 0.7 < 0.7 < 0.7 N/A




Table 7 shows the results of past THM data, and Table 8 shows the
results of AFOEHL/EQW sampling.

TABLE 7
TRIHALOMETHANE (THM) LEVELS
Results in micrograms/liter (wg/L)
Sampled by base SGPB

Total Bromo- Chloro-
Trihalo- Chloro- dichloro- dibromo- Bromo-
Location methanes form methane methane methane
5 July 89
Bldg 202 114.3 105.0 8.9 < 0.5 < 0.7
Bldg 203 120,7 111.0 9.7 < 0.5 ¢ 0.7
Bldg 207 74.5 69.0 5.5 < 0.8 < 0.7
Bldg 403 110.3 102.0 8.3 < 0.5 < 0.7
Average 105.0 96.8 8.1 < 0.3 < 0.7
2 Nov 89
Bldg 203 119.4 104.0 14.0 1.4 < 0.7
Bldg 207 101.0 88.0 12.0 1.0 < 0.7
Bldg 403 122.4 107.0 14.0 1.4 < 0.7
Average 114.3 99.7 13.3 1.3 < 0.7
6 Feb 90
Bldg 105 84.9 76.0 8.2 0.7 < 0.7
Bldg 202 120.3 105.0 14.0 1.3 < 0.7
Bldg 203 99.2 86.0 12.0 1.2 < 0.7
Bldg 207 103.2 90.0 12.0 1,2 < 0.7
Bldg 403 116.3 102.0 13.0 1.3 < 0.7
Average 104.8 91.8 11.8 1.1 < 0.7
TABLE 8
TRIHALOMETHANE (THM) LEVELS
Results in micrograms/liter (wg/L)
Sampled by AFOEHL/EQW
Total Bromo- Chloro-
Trihalo- Chloro- dichloro- dibromo- Bromo-
Location methanes form methane methane methane
10 July 90
Bldg 100 111.9 102.1 9.0 0.8 < 0.7
Bldg 102 127.1 116.2 10.0 0.9 < 0.7
Bldg 108 123.0 112.2 10.0 0.8 < 0.7
Bldg 202 124.1 112.5 10.6 1.0 < 0.7
Bldg 203 105.7 105.7 < 0.4 < 0.5 < 0.7
Bldg 403 128.6 117.5 10.1 1.0 < 0.7
Average 120.1 111.¢0 8.4 0.8 < 0.7
11 July 90
Bldg 100 110.1 99.8 9.4 0.9 < 0.7
Bldg 102 127.3 115.8 10.5 1.0 < 0.7
Bidg 108 117.3 106.3 10.0 1.0 < 0.7
Bldg 202 122.2 110.8 10.4 1.0 < 0.7
Bldg 203 123.5 112.1 10.4 1.0 < 0.7
Bidg 403 120.2 108.9 10.3 1.0 < 0.7
Site 019 104.6 94.7 9.1 0.8 < 0.7
Average 117.9 106.9 10. 1.0 < 0.7

*Site 019 refers to the Alrcraft Watering point on the flightline.
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5. Bromides. We found detectable amounts of bromide.

6. Total Organic Carbon. Two sites were sampled for TOC and each had
a concentration of 4.0 mg/l.

7. Total Organic Halides. We analyzed three samples for TOX. Two
sites had a concentration of 0.19 mg/l and the other with a concentration of
0.40 mg/1.

8. Chlorine Residual

The minimum free available chlorine residual after 10 minutes of
contact time at a pH of 7.5 should be at least 0.3 mg/l.%2? The minimum
combined available chlorine residual after 60 min of contact time sncald be
1.6 mg/1.2? Surface water treatment requirements final rule promulgated on
June 29, 1989 (54 FR 27486), will change the chlorine residual requirement.?!
The new requirement requires a detectable chlorine residual or the hetero-
trophic plate count cannot be greater than 500/ml in more than five percent of
the samples, each month, for any two consecutive months in the distribution
system.

Zero chlorine residual was found throughout the base except at the
People Center, Bldg 203. A chlorine residual is there because of heavy water
consumption. The major user of water during the visit in Bldg 203 was the
cafeteria,

The influent to the base had a chlorine residual of 0.2 mg/l the
first day of sampling and 0.0 mg/l the second day.

B. Biological

We took no biological samples, but past data showed that some samples
had tested positive. During the writing of this report, the base again
reported positive samples at various locations around the base including the
influent.

IV. CONCLUSIONS

The following are our comments with respect to each area addressed in
the request letter.

A. Source Water Quality

The source water quality is near the limit on THM (0.10 mg/l) and
would not meet the future limit for chlorine (Cl > 0.0 mg/l) one day and just
met the future limit the next day.?! Also, the TTHMs were close to the
limit of 100 ug/l, (see Table 9). (During the writing of this report,
coliform bacteria were confirmed at the influent to the base, with two
separate samples, one with three and the other with one colony/100 ml. The
base purchased this water from New Windsor. The water that AFOEHL took
samples from was purchased from Newburgh.)
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TABLE 9
TRIHALOMETHRANE (THM) LEVELS
INFLUENT TO STEWART ANG BASE NY (BLDG 110)
Results in micrograms/liter (pg/L)

Total Bromo- Chloro-

Trihalo- Chloro- dichloro~ dibromo- Bromo-
Date methanes form methane methane methane
10 Jul %0 98.7 89.0 8.9 0.8 < 0.7
11 Jul 380 81.6 72.4 8.5 0.7 < 0.7
Average 90.2 80.7 8.7 0.8 < 0.7

The base is situated so that it is at the end of the distribution
system from the two water plants. Not withstanding, the law requires tne
supplier to distribute water to the base which meets SDWA standards.

B. Treatment Alternatives
1. New Distribution System

A new distribution system would drastically reduce the
detention time and thus keep a higher chlorine residual in the water
distribution system for disinfection., With this approach booster chlorination
should be unnecessary, reducing THM production. If disinfection is necessary,
chlorine dioxide or chloramines could be used and again no THMs would be
produced. If Stewart ANG Base could receive an adequate quality of water
(ClL > 0.2 mg/1) and (TTHM < 0,10 mg/1l) from the supplier and put in place a
suitable drinking water distribution system, this should solve the bacterio-
logical problems along with the THMs,

2. Air Stripping, BAT Application

Super chlorination would convert the humic substances to
THMs. After a sufficient retention time, the THMs could be air stripped from
the water, leaving some chlorine in the water for disinfection in the
distribution system. If a chlorine residual could not be maintained afte:
stripping, booster chlorination should be applied, preferably chlorine dioxide
or chloramines because of their resistance to produce THMs,

This process would be the cheapest of the BATs, but if a high
enough amount of chlorine is not kept in the distribution system the
bacteriological problem could reappear. With the high level of chlorine
needed to keep a residual throughout the fire fighting system, chlorine taste
and odor problems would occur in the high use areas.
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3. Granular Activated Carbon (GAC), BAT Application

The base could apply the GAC BAT for additional treatment for
the THMs and taste and odor. If the base uses GAC alone, they can expect a
50% removal of the THMs. The base should also chlorinate to keep a residual
for disinfection in the system. As in air stripping, the bacteriological
problem could reappear, depending on the type of GAC system they use.

4, Alternate Oxidants

Ozonation is impractical in this system because of the need
for a residual disinfectant.

The base could use chlorine dioxide or chioramines instead of
the present disinfectant, chlorine. This would not lower the THM level
already in the influent water, but should Add 1li%ttle or no additional THMs to
the system, With higher levels coming on base, the base may still exceed
limits. However, a combination of better (lower THM) source water and
chloramination may resolve the problem relatively inexpensively. Chlorami-
nation would roughly double chlorination costs. This may be the best
approach.

5. Combination of Alternatives

Combinations of the above treatment processes may provide the
best approach (air stripping prior to GAC and then booster chlorination.,) Air
stripping and a r.ow distribution system using the present chlorinator. The
variations will depend on local, state, and federal laws; quality of water
needed; and the amount of funds available. Also, some options will require
sophisticated operator training.

C. Distribution System Layout and Water Use Trends

The distribution system and layout does not match base water
use., The system was designed for 161,000 gallons a day but only 25,000 to
35,000 gallcns are used. This makes the detention time too long to maintain
an adequate amount of chlorine in the distribution system. It seemed that the
problem came about when the runway was completed and the water (about 100,000
gallons a day) was not needed anymore for concrete production. At this time,
the retention time increased and the bacteriolcogical results started reading
positive, Booster chlorination was used and solved the bacteriological
problem, but the booster chlorination generated sufficient amounts of THMs to
exceed the limit.

Not only will it be very hard to maintain the minimum chlorine
residual in the distribution system. With the small amount of flow, no
scouring occurs and a large scum layer can form on the lining of the pipe.
Flushing only dislodges the scum layer and moves it to a new location. Even
with a fire hydrant wide open the amount of flow in a 24-inch pipe is quite
low. This scum layer could become a sanctuary for bacteria if a sufficient
chlorine residual is not maintained,®
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D. Monitoring Procedures

The clinic's current monitoring procedures have
they will need (- update them as EPA finalizes new SDWA

been sufficient, but
MCLs.
V. RECOMMENDATIONS

A. Pursue legal and/or contractual means to obtain source water which
meets Federal and State standards.

B. Treatment

1.

Try switching to chloramines.
2.

Super chlorinating, air stripping, and rechlorinating appear to be
the next least expensive treatment alternative. This would eliminate the THM
3.

problem but would not guarantee that a chlcrine residue for disinfection could
be maintained in the distribution system.

The alternative which best guarantees water quality under present
and future regulations is to install a separate potable water line,
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Appendix A
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Appendix B
|

Sampling Logs
r
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SITE_DESCRIPTION

Bidg 110, Pumphouse

Rldg 119, Pumphouse

B8ldg 110, Pumphouse

Bldg 110, Pumphouse

Bldg 110, Pumphouse

Bldg 108, Utility Center
Bldg 1uB, Utility Center
Bidg 1u8, Utility Center
Bidy 108, Utility Center
Bldy 163, Utility Center
Bldg 403, POL Operations
Bldg 110, CAMS Hangar

Bldg 102, Fuel 11 Hangar

Bldg 202, Squadron Operations

Bldg 203, People Center

Bldg 110, Pumphouse

Bldg 110, Pumphouse

Bldg 110, Pumphouse

Bldg 110, Pumphouse

Bldg 108, Utility Center
Bldg 108, Utility Center
Aircraft Watering Point

Aircraft Vatering Point

B8ldg 203, People Center

Bldg 100, CAMS Hangar

Bldg 102, Fuel Cell Hangar

Bldg 202, Squadron Operations

Bidg 403, POL Operations

SAMPLE LOG
AFOE{IL, ENVIRONMENTAL QUALITY DIVISION
VATER QUALITY SURVEY - STEVART ANG BASE NY

9 - 11 JuL 90
AFOEHL
SAHPLE DATE SAMPLE
NUMBER COLLECTED  ANALYSIS COLLECTED BY NUMBER
GP-90-0101 10 Jul 90 Group A MSG Randall 90043942
GP-90-0101 10 Jul 90 Group G MSG Randall 9004613943
GP-%0-0101 10 Jul 90 TTHN MSG Randall 90043952
GP-90-0101 10 Jul 90 MTP MSG Randall N/A
GP-90-0101 10 Jul 90 ToX MSG Randall
GP-90-0102 10 Jul 90 Group A MSG Randall 30043944
GP-90-0102 10 Jul 90 Group G MSG Randall 90043945
GP-90-0102 10 Jul 90 TTHM MSG Randall 90043953
GP-90-0102 10 Jul 90 MTP MSG Randall N/A
GP-90-0102 10 Jul 90 TOX MSG Randall
GP-90-0103 10 Jul 90 TTHH MSG Randall 90043954
GP-90-0104 10 Jul 90 TTHM MSG Randall 90043955
GP-90-0105 10 Jul 90 TTHM MSG Randall 90043956
GP-90-0106 10 Jul 90 TTHH MSG Randall 90043957
GP-90-0107 10 Jul 90 TTHM MSG Randall 90043958
GP-90-0108 11 Jul 90 Group G MSG Randali 90043946
GP-90-0108 11 Jul 90 TTHM HSC Randall 90043959
GP-90-0108 11 Jul 90 MTP MSG Randall 90U46114
GP-90-0108 11 Jul 90 TOX MSG Randall
GP-90-0109 11 Jul 90 Group G MSG Randall 90043947
GP-90-0109 11 Jul 90 TTHM MSG Randall 90043960
GP-90-0110 11 Jul 90 Group G MSG Randall 90043948
GP-90-0110 11 Jul 90 TTHM MSG Randall 90043961
GP-90-0111 11 Jul 90 TTHM MSG Randall 90043962
GP-90-0112 11 Jul 90 TTHM MSG Randall 90043963
GP-90-0113 11 Jul 90 TTHM MSG Randall 90043964
GP-90-0114 11 Jul 90 TTHM KSG Randall 90043965
GP-90-0115 11 Jul 90 TTHM KSG Randall 90043966
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RESULTS
RECEIVED

23 Jul 96

23 Jul 90

30 Jul 99

Not Analyzed

23 Juir 99

23 Jul 90

30 Jul 90

Not Analyzed

30

30

30

30

o

30

34

30

Jul
Jul

Jul

Jul

Jul

Jul

Jul

Jul

Jul

Jul

Jul

Jul

Jul

Jul

Jul

30

30

30

950

90

90

90

90

90

90

90

80

90

99

90

90
90




SITE_DESCRIPTION

Bldg
Bldg
Bldg
Bldg
Bldg
Bldg
Bldg
Bldg

Bldg

110,
108,
403,
100,
102,
202,
203,
110,

108,

Fumphouse

Utility Center

POL Operations

CAMS Hangar

Fuel Cell Hangar
Squadron Operations
People Center
Pumphouse

Utility Center

Aircraft Vatering Point

Bldg 203, People Center

Bldg 100, CAMS Hangar

Bldg 102, Fuel Cell Hangar

Bldg 202, Squadron Operations

Bldg 403, POL Operations

FIELD MEASUREMENTS LOG
AFOERL ENVIRONMENTAL QUALITY DIVISION
VATER QUALITY SURVEY - STEVART ANG BASE NY

9 - 11 JUL 90
FREE TOTAL
AVAILABLE RESIDUAL

SANPLE DATE TIME (OF) CHLORINE CHLORINE

NUMBER  COLLECTED  COLLECTED TEMP  (ppm) (ppm)  pH
GP-90-0101 10 Jui 90 1412 60 0.1 0.2 7.3
GP-90-0102 10 Jul %0 1440 62 0.6 0.8 7.3
GP-90-0103 10 Jul 90 1455 60 0.0 0.0 7.5
GP-90-0104 10 Jul 90 1515 76 0.0 0.0 7.5
GP-90-0105 10 Jul 90 1530 60 0.0 0.0 7.3
GP-90-0106 10 Jul 90 1545 66 0.0 0.0 7.5
GP-90-0107 10 Jul 90 1600 64, 0.2 Q.4 7.5
¢P-90-0108 11 Jul 90 093¢ 60 0.0 0.0 7.3
GP-90-0109 11 Jul 90 0940 62 0.5 0.6 7.3
GP-90-0110 11 Jul 90 0915 65 0.0 0.0 7.8
GP-90-0111 11 Jul 90 0825 62 0.2 0.4 7.5
GP-90-0112 11 Jul 90 0950 61 0.0 0.0 7.5
GP-90-0113 11 Jul 90 1000 68 0.0 0.0 7.3
GP-90-0114 11 Jul 90 1010 65 0.0 0.0 7.5
GP-90-0115 11 Jul 90 1020 60 0.0 0.0 7.5

24

TTHM
(ug/L)
98.7
123.0
128.6
111.9
127.1
124.1
105.7

81.6

104.6
123.5
110.1
127.3
122.2

120.2




Appendix C

Environmental Acronyms and Abbrevi{ations
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AFOEHL

BAT
CWA
DBP
GAC
MCL
mg
MTP
NPTOC
NRC
NTNC
SDWA
THM
TTHM
TOC
TOX
USEPA
ug/L
°C

Environmental Acronyms and Abbreviations

Air Force Occupational and Environmental Health
Laboratory

Best Available Technology

Community Water System

Disinfection By-products

Granular Activated Carbon

Maximum Contaminant Level

Milligrams

Maximum Total Trihalomethane Potential
Non-purgeable Total Organic Carbon
National Research Council

Nontransient Noncommunity Water System
Safe Drinking Water Act

Trihalomethane

Total Trihalomethane

Total Organic Carbon

Total Organic Halides

U.S. Environmental Protection Agency
Micrograms Per Liter

Degrees Centigrade
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Appendix D

Request Letter
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REPLY TO
ATTN OF:

SUBJECT:

TO:

NEW YORK AIR NATIONAL GUARD

HEADQUARTERS 105t MILITARY AIRLIFT GROUP
STEWART AIR NATIONAL GUARD BASE
ONE MILITIA WAY
NEWBURGH, NEW YORK 12550 50434

cC 30 April 1990

Request for OEHL Service

USAF OEHL/CC
Brooks AFB TX 78235-5501

1. Request your assistance in identifying causes and recommending
solutions to an abnormal water quality condition that exists at Stewart Air
National Guard Base. The following background information is provide:

a. The 105th Military Airlift Group is the host organization with a C-5
aircraft mission. The 42nd Marine Aircraft Group, Det D, is the only
tenant organization with a KC-130T aircraft mission. Total daily
population is over 800 and peaks at 1700 during monthly unit training

assemblies.

b. The base, including all utility systems, is a totally new facility.
Construction started in 1984. It is almost complete except for a motor
vehicle building that will be finished later this year, an aerial port building
scheduled for construction in August 1990, and a C-130 fuel cell hanger
in September 1990. Occupancy of buildings started in October 1987, and
continued as each of the current 13 buildings were completed.

c. The base water storage is contained in two 250,000 gallon tanks.
The same tanks and water lines are used for supplying water to both
buildings and the fire suppression system. The base receives treated
water from the surrounding communities. The water is also chlorinated
while maintained in the base water tanks.

d. Abnormal potable water conditions in the buildings were first
detected in September 1988. Several buildings experienced varying
degrees of low to nonexistent residual chlorine, periodic coliform
bacteria presence and non coli form growth. Attempts to correct the
conditions included raising the chlorine levels in the storage tanks and
rerouting the water flow to some of the buildings. These actions and the
colder weather in the winter months did reduce the abnormal
conditions; however, some of these same buildings are now experiencing
unacceptable levels of trihalomethane, probably due to the additional
chlorination.
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2. Based on recommendations from both the Base Civil Engineer and
Bioenvironmental Engineering Technician, request that-your assistance
include a survey team to visit Stewart ANG Base in the near future to

evaluate the following areas:

a.
b.
c.
d.

€.

Source water quality.
Treatment processes.
Distribution system and layout.
Water use trends.

Monitoring procedures.

3. POC's for coordination, copies of historic water monitoring data,
engineering data and any other necessary information are:

Commander
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Distribution List

HQ AFSC/SGP
Andrews AFB DC 20334=5000

HQ USAF/SGPA
Bolling AFB DC 20332-6188

7100 CSW Med Cen/SGB
APO New York 09220-5300

Det 1, AFOEHL
APO San Francisco 96274-5000

USAFSAM/TSK/ED/EDH/EDZ
Brooks AFB TX 78235-5301

HQ HSD/XA
Brooks AFB TX 78235-5000

Defense Technical Information Center (DTIC)
Cameron Station
Alexandra VA 22304-6145

AAMRL/TH
Wright-Patterson AFB OH U45433-6573

HQ USAF/LEEV
Bolling AFB DC 20330-5000

HQ AFESC/RDV
Tyndall AFB FL 32403~6001

HQ 105 MAG/SGPB
Stewart ANGB NY 12550-5043

HQ ANGSC/SGB
Andrews AFB DC 20331-6008

HQ ANGSC/DE
Andrews AFB DC 20331-6008

* U. 5. GOVERNMENT PRINTING OFFICE: 1920--561-042/20166
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